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ABSTRACT 



The invention provides a video recording device which 
comprises a tuner 11 for receiving television broadcast 
signals, an XDS signal extracting circuit 13 for extracting an 
XDS signal from the received television broadcast signal, a 
key input unit 15 for inputting RATING information, etc. 
required for recording a preselected program, a remote 
control transmitter 17, a memory 18 for storing the input 
information, and a control circuit 14. The control circuit 14 
compares the input RATING information with RATING 
information contained in the XDS signal and starts a record- 
ing operation when a match is found between the compared 
pieces of information. The control circuit 14 terminates the 
recording operation when a change occurs in the RATING 
information in the XDS signal and/or title information. Even 
if the program broadcast starting time or broadcast termi- 
nation time is changed, the recording of the preselected 
program can be started or completed by the device in 
conformity with he change in time. 

3 Claims, 11 Drawing Sheets 
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FIG. 3 
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FIG. 5 
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FIG. 9 
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FIG. 11 
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FIG. 12 
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FIG. 13 PRIOR ART 
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VIDEO RECORDING DEVICE 

FIELD OF THE INVENTION 

Tbe present invention relates to video recording devices, 
such as VCRs (video cassette recorders) and video disk 
players, for receiving a television broadcast signal and 
recording the signal on a recording medium, and more 
particularly to video recording devices which are adapted to 
record on a recording medium a television broadcast signal 
having viewing prohibition information or title information 
superposed thereon. 

BACKGROUND OF THE INVENTION 

In order to meet differences in program broadcasting 
hours in Europe, it is conventional practice to control 
unattended recording of a preselected television program by 
superposing a control signal termed a VPS (video program- 
ming system) signal on the television signal. 

It is also practice in North America to control recording of 
a preselected television program by super-posing a control 
signal conforming to the XDS (Extended Data Service) 
standard on the 21st horizontal section of vertical blanking 
period in the second field of the television broadcast signal. 

In either of these methods, a special control signal for 
controlling the video recording operation needs to be trans- 
mitted as superposed on the television broadcast signal. 

In North America, regulations called V-chip are to be 
formulated into a law to prevent children from viewing TV 
(television) programs for adults which contain presentations 
involving violence or sexual expression. According to the 
V-chip regulations, the television broadcast signal for each 
program must have superposed thereon viewing prohibition 
information termed "RATING" and relating to the age limit 
for viewing, wording, etc. Further it is recommended that 
title information representing the titles of the programs be 
superposed on the television broadcast signal along with the 
RATING information. The RATING information, as well as 
the title information, is therefore transmitted as superposed 
on the television broadcast signal as part of the XDS signal 
(see "EIA STANDARD" EIA-608-1994 ELECTRONIC 
INDUSTRIES ASSOCIAHON). 

VCRs are already known which have the function of 
displaying as a recording list recording information as to all 
the programs recorded on a magnetic tape as shown in FIG. 
14. 

For use with the VCR of this type, the magnetic tape is 
provided thereon with a recording region for the television 
broadcast signal and an auxiliary data recording region 
narrower than the region as shown in the signal recording 
format of FIG. 13, Recorded in the auxiliary data recording 
region after the start of recording are first VISS (video index 
signal search) data representing the recording starting time, 
and subsequently VASS (video address signal search) data 
including user data and recording data representing the 
contents of the recording. The recording data includes data 
relating, for example, to the channel number, recording date, 
recording starting time and recording termination time. 

When the VCR is manipidated by the user to display the 
list, the magnetic tape is forwarded fast for playback to read 
the recording data from the VASS data recording section of 
the auxiliary data recording region. A recording information 
display signal is prepared with reference to the read record- 
ing data and fed to a TV receiver. As a result, the recording 
list shown in FIG. 14 is displayed on the screen of the TV 
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receiver. In the drawing, "CH" means channel ntmiber, 
"DATE" means recording date, "STARP' means recording 
slating time and "END" means recording termination time. 
However, the recording list shows the channel number, 

5 recording date, recording starting time and recording termi- 
nation time only, and the title of the program is not given as 
seen in FIG. 14. The VCR therefore has the problem that the 
recording list fails to indicate what a particular program is. 
To solve the problem, it appears useful to display the title 

^° of the program on the screen of the monitor utilizing the title 
information contained in the XDS signal. 

The VCR having such a function will be so adapted that, 
for example, when the VCR is manipulated by the user to 
display a title list, the entire broadcast signal recording 
region shown in FIG. 13 is searched to extract pieces of title 
information one after another from the television broadcast 
signal recorded in the region and display the titles with 
reference to the extracted title information. 

20 The VCR so constructed nevertheless has the problem 
that since the broadcast signal recording region has a large 
area, the extraction of titles requires much time, necessitat- 
ing a long period of time for completely displaying the list 
of program titles. 

25 Alternatively, the title information extracted from the 
television broadcast signal may be recorded in the user data 
recording area of the VASS data recording section, such that 
when the VCR is manipulated by the user for the display of 
titles, pieces of title information are read one after another 

30 from the user data recording area to display the titles with 
reference to the read title information. However, the recorder 
so designed has the problem that recording of the title 
information, which is great in quantity, requires much time. 

35 SUMMARY OF THE INVEN^TION 

An object of the present invention is to provide a video 
recording device wherein the RATING information or title 
information contained in the XDS signal is utilized for 
controlling the recording operation, so that even in the event 
'^0 of a change in the broadcast starting or termination time of 
a program, the program recording operation can be started or 
completed automatically in accordance with the change of 
the time. 

The present invention provides a video recording device 
for recording on .a recording medium television broadcast 
signals having RAXING (viewing prohibition information) 
superposed thereon for each program, the device compris- 
ing: 

means for receiving television broadcast signals, 
information separating means for separating the RATING 

information from the television broadcast signal 

received, 

input means for inputting information required for unat- 
55 tended recording of a preselected program, 

storage means for storing the input information, and 
recording start control means for comparing RATING 
information input by manipulating the input means 
with the RATING information separated from the tele- 
60 vision broadcast signal and starting a recording opera- 
tion when a match is found between the compared 
pieces of information. 
With the video recording device of the present invention, 
RATING information, the broadcast starting time of a pre- 
65 selected program, etc. required are input with use of the 
input means. Tlie device then starts to monitor the RATING 
information a predetermined period of time before the 
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broadcast starting lime of the program, and is automatically 
initiated into a recording operation upon finding a match 
between the input RATING information and the RATING 
information separated from the television broadcast signal. 

Accordingly, if the broadcast of the program Ls started 
later than is scheduled, a match is not obtained between the 
two pieces of RATING infonnation until the broadcast of the 
program is actually started, permitting the device to remain 
in a standby state for recording. When the broadcast of the 
program is actually started, the two pieces of RATING 
information match for the start of the recording operation. 

The RATING information comprises several tens of con- 
tents provided by items of data in combinations, so that two 
consecutive programs are least likely to be exactly identical 
in RATING information. 

More specifically, the television broadcast signal contains 
title information superposed thereon for each program, and 
the information separating means is capable of separating 
the RATING information and the title information from the 
received television broadcast signal, and which comprises 
information checking means for checking the separated 
RATING information and/or title information for a change, 
and recording termination control means for terminating the 
recording operation when a change is found in the RATING 
information and/or title infonnation separated from the 
television broadcast signal during recording after the start of 
the recording operation. 

The device thus constructed starts to monitor the RATING 
information and/or the title information after the start of the 
recording operation, and automatically terminates the 
recording operation upon detecting a change in the RATING 
information and/or the title information. 

Accordingly even if the broadcast of the program is 
completed later than is scheduled, the RATING information 
and the title information remain unchanged until the broad- 
cast of the program is actually completed, and the recording 
operation is continued. When the broadcast of the next 
program Ls started upon actual completion of the program, 
the RATING information and the title information change, 
whereby the recording operation is terminated. 

The present invention further provides a video recording 
device for recording on a recording medium television 
broadcast signals having RATING information and title 
itiformation superposed thereon for each program, the 
device comprising: 

means for receiving television broadcast signals, 

information separating means for separating the RATING 
information and the title information from the televi- 
sion broadcast signal received, 

information checking means for checking the separated 
RATING information and/or title information for a 
change, and 

recording termination control means for terminating a 
recording operation when a change Ls found in the 
RATING information and/or tide information separated 
from the television broadcast signal during recording 
after the start of the recording operation. 
After the video recording device described of the inven- 
tion is initiated into an operation to record a program, for 
example, by a usual manual procedure, the device starts to 
monitor the RATING information and/or the title infonna- 
tion and automatically terminates the recording operation 
upon detecting a change in the RATING information and/or 
the title information. 

Accordingly even if the broadcast of the program is 
completed later than is scheduled, the RATING information 
and the title information remain unchanged until the broad- 
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cast of the program is actually completed, and the recording 
operation is continued. When the broadcast of the next 
program is started upon actual completion of the program, 
the RATING information and the title information change, 
whereby the recording operation is terminated. 

The video recording device embodying the invention 
realizes unattended recording of a preselected program even 
when the program broadcast hours are changed by utilizing 
the RATING information or the title information contained 
in an XDS signal without necessitating other special control 
signal superposed on the television broadcast signal. 

Another object of the present invention is to provide a 
video recording device which is adapted to display on a 
monitor a hst of the titles of programs recorded on a tape. 

The invention provides another video recording device for 
use with a television broadcast signal containing a plurahty 
of programs and title information relating to at least one of 
the programs and superposed on the signal at a predeter- 
mined position, and with a tape having in combination a 
region for recordirig the television signal and a region for 
recording auxiliary data, the video recording device being 
adapted to record the television broadcast signal of the 
plurality of programs in the broadcast signal recording 
region. The video recording device is characterized in that 
the device comprises: 

first information processing means for writing a flag 
relating to the program containing the title information 
and indicating the presence of the title information to 
the auxiliary data recording region in the course of 
recording the plurality of programs, and 
second information processing means for extracting the 
tide information relating to the program for which the 
flag is written to the auxiliary data recording region 
from the predetermined position of the television signal 
to be reproduced from the broadcast signal recording 
region, and preparing and outputting data for visually 
displaying the extracted title information, when the 
device Ls manipulated by the user for a display. 
More specifically, the first information processing means 
comprises: 

first checking means for checking whether the television 
broadcast signal received for the program being 
recorded contains the title information, and 

first data processing means for writing the flag to the 
auxiliary data recording region when the first checking 
means detects the presence of the title information. 

On the other hand, the second information processing 
means comprises: 

playback control means for playing back the tape when 
the device is manipulated by the user for the display, 

second checking means for checking each program 
recorded on the tape as to whether the flag is written to 
the auxiliary data recording region, 

information extracting means for extracting the title infor- 
mation from the predetermined position of the televi- 
sion broadcast signal reproduced from the broadcast 
signal recording region, every time the second check- 
ing means detects the presence of the written flag, and 

second data processing means for preparing and output- 
ting data for visually displaying the title information 
extracted by the information extracting means. 

The video recording device of the invention has an output 
tenninal connectedto a monitor. 

The device is initiated into a recording operation when 
manipulated by the user for the start of the recording 
operation or when the preselected time for starting the 
recording operation has arrived. 
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With the start of the recording operation, the first checking 
means checks whether the television broadcast signal 
received, for example, via an antenna for the program being 
currently recorded contains tide information. When the first 
checking means detects the presence of the title information, 
the first data processing means writes a flag having, for 
example, a value of "0" or "1" to the auxiliary data recording 
region of the tape. Since the quantity of information of the 
flag is small, the flag can be written to the auxiliary data 
recording region within a very short period of time. 

Thus, for the program containing the title information, the 
television broadcast signal is recorded in the broadcast 
signal recording region of the tape, and the flag is written to 
the auxiliary data recording region thereof. 

When the user manipulates the device so as to display on 
the screen of the monitor a list of the titles of the programs 
recorded on the tape, the playback control means starts to 
play back the tape. 

While the tape is being played back, the second checking 
means searches the auxiliary data recording region of the 
tape to check whether the flag is written to the region 
successively for each of the programs recorded on the tape. 
The information extracting means extracts the title informa- 
tion from the predetermined position of the television broad- 
cast signal reproduced from the broadcast signal recording 
region, every time the second checking means detects the 
presence of the written flag. Since the flag is written for the 
program which contains the title information among the 
programs recorded on the tape, the title information is 
invariably contained in the television broadcast signal repro- 
duced when the written flag is detected by the second 
checking means. 

The second data processing means prepares data for 
visually displaying the title information extracted by the 
information extracting means and feeds the data to the 
monitor. Consequently, the title of the program or the titles 
of programs containing the title information are each shown 
for the program on the screen of the monitor. 

In the case of the recording device described, the second 
checking means searches the auxiliary data recording region 
which is smaller than the broadcast signal recording region 
in area, with the result that the whole title information 
recorded in the broadcast signal recording region can be 
extracted within a shorter period of time than is the case with 
the recording device described previously wherein the entire 
broadcast signal recording region is searched. This shortens 
the time required for completely displaying the list of titles 
of programs. 

Stated more specificaUy, the first information processing 
means further comprises: 

third data processing means for recording in the auxiliary 
data recording region recording data representing the 
contents of recording of the program being recorded 
when no title information is detected for the program 
by the first checking means. The recording data 
includes data relating, for example, to a channel 
number, recording data, recording starting time and 
recording termination time. 

On the other hand, the second information processing 
means fwther comprises: 

fourth data processing means for reading from the aiixil- 
iary data recording region the recording data as to the 
recorded program for which the flag is not written 
every time the second checking means detects the 
absence of the written flag, and preparing and output- 
ting data for visually displaying the read recording 
data. 
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When the first checking means detects the absence of the 
title information, the third data processing means records the 
recording data of the program concerned in the auxiliary 
data recording region, 
5 Thus, for the program containing no title information, the 
television broadcast signal is recorded in the broadcast 
signal recording region on the tape, and the recording data 
in the auxiliary data recording region. 

The fourth data processing means reads from the auxihary 
data recording region the recording data as to the recorded 
program for which the flag is not written every lime the 
second checking means detects the absence of the written 
flag, prepares data for visually displaying the read recording 
data and feeds the prepared data to the monitor. 
Consequently, the screen of the monitor displays the record- 
15 ing information as to at least one program containing no title 
information, for example, the channel number, recording 
date, recording starting time and recording termination time. 

For the program containing the title information, the title 
of the program is displayed, while for the program contain- 
20 ing no title information, the recording information as to the 
program is displayed in this way. 

Stated specifically, the first information processing means 
further comprises: 

fifth data processing means for recording in the auxiliary 
25 data recording region recording data representing the 
contents of recording of the program being recorded 
when the title information is detected for the program 
by the first checking means. 
On the other hand, the second information processing 
30 means further comprises: 

sixth data processing means for reading from the auxiliary 
data recording region the recording data as to the 
recorded program for which the flag is written every 
time the second checking means detects the presence of 
35 the written flag, and preparing and outputting data for 
visually displaying the read recording data. 
With the device thus constructed, when the first checking 
means detects the presence of the title information, the first 
data processing means writes the flag to the auxiliary data 
40 recording region as described above, and the fifth data 
processing means records the recording data concerned to 
the auxiliary data recording region. 

The sixth data processing means reads the recording data 
concerned from th» auxiliary data recording region every 
45 time the second checking means detects the presence of the 
written flag, prepares data for visually displaying the read 
recording data and feeds the prepared data to the monitor. 
The information extracting means extracts the title informa- 
tion from the predetermined position of the television broad- 
50 cast signal reproduced from the broadcast signal recording 
region, every time the second checking means detects the 
presence of the written flag as described above. The second 
data processing means prepares data for visually displaying 
the title information extracted by the information extracting 
55 means and feeds the data to the monitor. Consequently, the 
screen of the monitor displays the recording information for 
at least one program containing the title information, in 
addition to the title. 
More SpecificaUy, the playback control means rewinds the 
60 tape to a starting end thereof at a higher speed than for usual 
playback and thereafter forwards the tape fast for playback 
at a higher speed than for usual playback when the device is 
manipulated by the user for the display, and the playback 
control means effects usual playback while the information 
65 extracting means is in operation. 

The playback control means of the device thus con- 
structed plays back the tape from the starting end thereof, so 
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that the title information or recording data is read in the signal. The television signal obtained from the tuner 11 is fed 

order in which the programs are recorded. Accordingly the to a video signal processing circuit 12, which prepares a 

titles of the programs or recording information is displayed video signal in a specified format and delivers the signal to 

on the screen of the monitor in the order in whidi the a TV receiver 3. 

programs are recorded. S On the other hand, a VCR mechanism 10 for the recording 

With the device thus constructed, a hsl of the titles of the video signal on a magnetic tape is controlled by a control 

programs or of recording information is displayed on the circuit 14 comprising a microcomputer, 

monitor ^.rcen when programs recorded on the tape are to Connected to the output terminal of the tuner 11 is an 

beviewed The list tells the viewer the recordmg order of the ^DS signal extraction circuit 13, which extracts an XDS 

programs, facilitatmg the retneval of a particular program. lO ^^^^^ superposed on the television broadcast signal. The 

The playback control means forwards the tape fast for ^^.^^t^^ xDS signal is fed to the control circuit 14. 

playback at a higher speed than for usual playback except „ , a* *u . ^ - i • . i*- 

J < r *L • r *• * Connected to the control circuit 14 are a key mput imit 15 

dunng the operation of the mformation extractmg means. , - i r* r n 4*1 

Tn- L 1 ■ i? ^ J J • .L »r J * havmg a plurality of manual keys, a remote control receiver 

The whole title information recorded m the broadcast ^^r - . \1 t - ir 

J. *u c u ^ * J -^i.- u , 16 for receivmg a remote control signal from a remote 
recording region can therefore be extracted within a short- 15 -lor . • • r 
ened period of time. Since the second checking means transmuter 17, a memory 18 for storing infonnation 
L J . J. L- L • relating to the recording of a preselected program by pro- 
searches the auxiuary data recording region which is nar- ^. , - i - .l . 

*u •u u J » • 1 J ■ ■ . . J grammmg the recorder and mput by manipulatmg the trans- 
rower than the broadcast signal recording region as stated ^ ^Jt . . r r • 
. ^, u r *i_ o i_ 1- 1.1 mitter 17, and a timer circuit 19 for performing a time 
above, the presence or absence of the flag can be rehably measurin function 
detected even if the tape is played back at the higher speed. 20 ^ 

Further because the tape is played back in the usual manner ^ to 4 show a procedure to be performed by the 

while the information extracting means is in operation, the ^^^^^^ controlhng the preselected program 

title informaUon can be reUably extracted from the television recordmg operaUon. 

broadcast signal reproduced from the broadcast signal FIG- 2 first shows step Si for usual timer setting for the 

recording region. 25 preselected program, i.e., for inputting the channel, broad- 

The second video recording device of the present inven- cast starting time, broadcast termination time, recording 

tion is adapted to display the titles of the programs recorded speed, etc. of the desired program preselected, and also the 

on the tape as hsted on the monitor screen. RAONG ioformation as to the program. The RARNG 

information as to programs appears, for example, in news- 

BRIEF DESCRIPTION OF THE DRAWINGS 30 papers on the page of TV broadcast programs. 

J. t^ -.i. r The input information is stored in the memory 18. 

FIG. 1 is a block diagram showing the construction of a . . , ^ . . . . „ 

VCR as a first embodiment; ^ ^^^^^^ of inputting, step S2 starts to mqmre, five 

^ . „ . , . , . minutes before the broadcast starting time of the program, 

Fia^ 2 IS a flow chart showuig a pro«dure to be per- ^j,^^^^ ^Dg , ^^^^^^ 

formed by a control circuit mcluded in the first embodiment; 35 ^^^j^ ^^^^ r^j^q information. If the answer is 

FIG. 3 is a diagram showing part of FIG. 2; affirmative, step S4 follows, in which an inquiry is made as 

FIG. 4 is a diagram showing another part of FIG. 2 ; to whether the RATING information stored matches the 

FIG. 5 is a flow chart showing a procedure to be per- RATING informatiSn contained in the XDS signal. When 

formed by a control circuit included in second embodiment; the inquiry is answered in the negative, the sequence returns 

FIG. 6 is a diagram showing part of FIG. 5; '° ^^^P to repeat the same inquiries. 

FIG. 7 is a diagram showing another part of FIG. 5; Accordingly, before the broadcast of the program to be 

„^ , , r . . . o recorded is actual!)? started, no match IS found between the 

FIG. 8 IS a block diagram showmg the construction of a compared pieces of RAHNG information, and the VCR is 

VCR as a third embodiment; j^^j^ ^ ^^^^^^^ ^^^^^ recording. 

HG. 9 is a diagram showing a recording list to be 45 broadcast of the program to be recorded is 

displayed on a TV receiver according to the third embodi- actually started, the stored RATING information is found to 

match the RATING information contained in the XDS 

FIG. 10 is a flow chart showing a procedure for writing signal, and the inquiry of step S4 is answered in the 

VASS data; affirmative. 

FIG. 11 is a flow chart showing a procedure for displaying Step S5 then follows for the start of recording. A title flag 

the recording list; is subsequently reset in step S6, and step S7 thereafter 

FIG. 12 is a diagram showing the signal recording format inquires whether the XDS signal contains title information. 

of a magnetic tape according to the third embodiment; The sequence proceeds to FIG. 3, step SIO if the answer is 

FIG. 13 is a diagram showing the signal recording format 55 ^^^"lative. 

of a conventional magnetic tape; and After the title flag has been set to 1 in step SIO, step Sll 

FIG. 14 is a diagram showing a conventional recording ^^^^^^^^ ^^^^ information is in match with the 

j'^j current title mformation. When the answer is affirmative, 

step S7 of FIG. 2 is resumed to repeat the same inquiries. 

DETAILED DESCRIPTION OF EMBODIMENTS 60 Accordingly, before the actual completion of the broad- 
cast of the program being recorded, the title information in 

VCRs embodying the present invention will be described past is in match with the current title information to 

below in detail continue the recording operation. 

First Embodiment broadcast of the program being recorded is then 

65 terminated, and broadcast of the next program is started. 

With reference to FIG. 1, a VCR 1 of the present embodi- whereupon the past title information fails to match the 

ment has a tuner 11 for receiving a television broadcast ctirrent title information, with the result that the inquiry of 
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FIG. 3, step Sll is answered in the negative. FIG. 4, step SIS 
then follows to terminate the recording operation. 

If a negative answer is given to the inquiry of FIG. 2, step 
S2, with no RATING information found superposed on the 
XDS signal, step S3 follows to compare the set program 
broadcast starting time Ts with the current time Tn and 
inquire whether the time Ts is ahead of the current time Tn. 
If the answer is aflSrmative, the sequence returns to step S2 
to repeat the same inquiries. When a negative answer is 
obtained in step S3, step 85 follows to start a recording 
operation. 

In this way, the recording operation of the preselected 
program by usual tinier setting is performed. 

In the case where no RATING information is superposed 
on the XDS signal, a negative answer is given in step S7, 
followed by step S8. 

In step S8 an inquiry is made as to whether the title flag 
is set to 1. The title flag is found to be set to 1 when the title 
information is superposed for the program being recorded, 
with no title information superposed for the next program, so 
that step S8 is answered in the afifinmative, followed by FIG. 
4, step S15 for the completion of the recording operation. 

On the other hand, if no title information is superposed for 
the program being recorded, a negative answer is given in 
step S8, followed by step 89 to reset a RAHNG flag. The 
sequence thereafter proceeds to FIG. 4, step S12 to check 
whether the XDS signal contains the RATING information. 

When the RATING information is superposed on the XDS 
signal, step 812 is answered in the affirmative, followed by 
step S13 to set the RATING flag to 1 . An inquiry is thereafter 
made in step S14 as to whether the current RATING 
information is in match with the RATING information in the 
past. If the inquiry is answered in the affirmative, the 
sequence returns to step S12 to repeat the same inquiries. 

Thus, until the broadcast of the program being recorded is 
actually completed, the past RATING information is in 
match with the current RATING information to continue the 
recording operation. 

When the broadcast of the next program is subsequenUy 
started on termination of the broadcast of the program being 
recorded, the past RATING fails to match the current 
RATING, and a negative answer is given in step 814, 
followed by step S15 to complete the recording operation. 

If no RATING information is superposed on the XDS 
signal, on the other hand, the inquiry of step 812 is answered 
in the negative, followed by step 816, in which an inquiry is 
made as to whether the RATING information is set to 1. In 
the case where the RATING information is superposed for 
the program being recorded, with no RATING information 
superposed for the next program, the inquiry of step 816 is 
answered in the affirmative. Step S15 then follows to com- 
plete the recording operation. 

In the case where no RATING information is superposed 
for the program being recorded, a negative answer is given 
in step SI 6. Step S17 then follows for the completion of the 
usual recording operation, i.e., to complete the recording 
operation when the preset recording termination time has 
arrived. 

According to the procedure described, the VCR is held in 
the standby state for recording untfl the broadcast of the 
preselected program is started if the start of broadcast of the 
program becomes later than is scheduled, and the recorder is 
automatically initiated into a recording operation when the 
broadcast of the program is actually started. 

Further when the termination of broadcast of the program 
becomes later than is scheduled, the recording operation is 
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continued until the broadcast of the program is acmally 
terminated, and the recording operation is automatically 
teraainaled when the broadcast of the next program is started 
upon the actual termination of broadcast of the program. 

^ Second Embodiment 

The VCR of this embodiment is initiated into a recording 
operation by the usual manual procedure or timer setting and 
brought out of the recording operation automaticaUy. 
10 The VCR of the present embodiment has a control circuit 
different from that of the first embodiment in function but 
otherwise has the same construction as the VCR of the first 
embodiment shown in FIG. 1. 

FIGS. 5 to 7 show the control procedure to be performed 
15 by the control circuit of the present embodiment. 

First, the recorder is initiated into a recording operation in 
FIG. 5, step S21, foUowed by step 822 to inquire whether 
RATING information is superposed on the XDS signal. If 
the answer is negative, the sequence proceeds to step S33, 
^ urging the user to input the program broadcast termination 
time. When the termination time is input, step S34 foUows 
to complete thc.recording operation in the usual manner, i.e., 
to complete the recording operation when the set broadcast 
termination time has arrived. 
^ [n contrast, if an affirmative answer is given in step 822, 
step S23 follows, in which a title flag is reset. An inquiry is 
thereafter made in step S24 as to whether title information 
is superposed on the XDS signal. If an affirmative answer is 
given, the sequence proceeds to FIG. 6, step S27. 

The title flag is. set to 1 in step 827, foUowed by step S28 
to inquire whether the title information in the past matches 
the current tide information. When the answer is affirmative, 
the sequence returns to FIG. 5, step S24 to repeat the same 
inquiries. Accordingly, the past title information is in match 
with the current tifle information to continue the recording 
operation until the broadcast of the program being recorded 
is actually terminated. 

The broadcast of the program being recorded is subse- 
quently terminated, and the broadcast of the next program is 
started, whereupon the past title information fails to match 
the current tifle information, and a negative answer is given 
in FIG. 6, step S28. The sequence proceeds to FIG. 7, step 
832, in which the recording operation is completed. 

On the other hand, if no tifle information is found super- 
posed on the XDS signal, the inquiry of FIG. 5, step 824 is 
answered in the negative, followed by step 825. 

Step 825 inqiiires whether the title flag is set to 1. When 
Uie title information is superposed for the program being 
50 recorded, with no title information superposed for the next 
program, the tifle flag is 1, so that an afiflrmative answer is 
given in step 825. 'The sequence proceeds to FIG. 7, step S32 
to complete the recording operation. 

In contrast, if no tifle flag is superposed for the program 
55 being recorded, a negative answer is given in step 825, 
followed by step 826 to reset a RATING flag. FIG. 7, step 
S29 then foUows to inquire whether the RATING informa- 
tion is contained in the XDS signal. 

When the RATING information is superposed on flie XDS 
60 signal, the inquiry of step S29 is answered in the affirmative, 
followed hy step 830, in which Oie RATING flag is set to 1. 
An inquiry is thereafter made in step 831 as to whether the 
RATING information in the past matches the current RAT- 
ING information. When an affirmative answer is given, the 
65 sequence returns to step 829 to repeat the same inquiries. 

Accordingly, the past RATING information is in match 
with the current RATING information to continue the 
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recording operation until the broadcast of the program being 
recorded is actually terminated. 

The broadcast of the program being recorded is subse- 
quently terminated, and the broadcast of the next program is 
started, whereupon the past RATING information fails to 
match the current RATING information, and a negative 
answer is given in step S31. The sequence proceeds to step 
S32, in which the recording operation is completed. 

On the other hand, no RATING information is superposed 
for the program next to the program being recorded, a 
negative answer is given in step S29, followed by step S32 
to complete the recording operation. 

Even if the program broadcast termination time becomes 
later than is scheduled, the recording operation is continued 
until the broadcast of the program is actually terminated, and 
the recording operation is automatically completed when the 
next program is started upon actual termination of the 
preceding program according to the procedure described. 

The user needs only to manipulate the recorder for the 
start of recording operation, and there is no need for a 
recording completioa manipulation. 

Third Embodiment 

The VCR 2 of this embodiment can be set in a tide display 
mode in which a recording list shown in FIG. 9 can be 
displayed for the programs recorded on a magnetic tape. 
With reference to FIG. 9, "CH" refers to channel number, 
"DATE" to recording dale, "START" to recording stating 
time, "END" to recording termination time, and "TITLE" to 
the title of program. 

With reference to FIG. 8, the VCR 2 of the present 
embodiment has a tuner 21 for receiving a television broad- 
cast signal. The television signal obtained from the timer 21 
is fed to a video signal processing circuit 22, which prepares 
a video signal in a specified format and delivers the signal 
to a TV receiver 3. 

Cbnnected to the output terminal of the tuner 21 is an 
XDS signal exu-action circuit 23, which extracts an XDS 
signal superposed on the television broadcast signal. The 
extracted XDS signal is fed to a control circuit 24 compris- 
ing a microcomputer. 

Connected to the control circuit 24 are a magnetic tape 4 
and a VCR mechanism 20 for recording the video signal on 
the tape 4. The VCR mechanism 20 is controlled by the 
control circuit 24. 

Also connected to the control circuit 24 are a key input 
unit 25 having a plurality of manual keys, and a remote 
control receiver 26 for receiving a remote conU'ol signal 
from a remote control transmitter 27. 

When a command to display the recording list is given by 
the key input unit 25 or the remote control transmitter 27, the 
title information display signal and recording information 
display signal to be described below are prepared in suc- 
cession by the control circuit 24 and fed to the TV receiver 
3. 

FIG. 12 shows the signal recording format of the magnetic 
tape 4 for use in the VCR 2 of the present embodiment. 

For use in the VCR 2 of present embodiment, the mag- 
netic tape 4 is provided thereon with a recording region for 
the television broadcast signal and a recording region for 
recording auxiliary data as illustrated. Recorded in the 
auxiUary data recording region after the start of recording 
are first VISS (video index signal search) data representing 
the recording starting time as superposed on a conu-ol signal, 
and subsequently VASS (video address signal search) data to 
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be described below and including user data and recording 
data representing the contents of the recording. 

FIG. 10 shows the characteristic feature of the present 
embodiment, i.e., a VASS data writing procedure to be 
5 performed by the control circuit 24 during recording. 

As illustrated, step 841 first inquires whether recording is 
started. If the answer is negative, the inquiry of step S41 is 
repeated, whereas if the answer is affirmative, step S42 
follows. 

10 An inquiry is made in step S42 as to whether the recorder 
is set in the title display mode. When the answer is negative, 
step S45 follows, in which the recording data as to the 
program currently being recorded is written to the VASS 
data recording section of the magnetic tape 4 shown in FIG. 

15 12 as in the prior art to complete the procedure. 

On the other hand, if an affirmative answer is obtained in 
step S42, step S43 follows to inquire whether title informa- 
tion is contained in the XDS signal obtained from the XDS 
signal extraction circuit 23. The inquiry step S43 is per- 
formed for about 5 seconds after the VISS data has been 
written to the VISS data recording section as shown in FIG. 
12. 

If a negative answer is given in step S43 of FIG. 10, the 
sequence proceeds to step S45 to write the recording data to 
the recording data recording area of the VASS data recording 
section as described above to complete the procedure. 

When an affirmative answer is obtained in step S43, step 
S44 follows, in which a title information presence flag 
having, for example, a value of "0" or "1" is written to the 
user data recording area in the VASS data recording section 
of the magnetic tape 4 shown in FIG. 12. The sequence 
thereafter proceeds to step S45 to write the recording data to 
the recording data recording area of the VASS data recording 
section as described above to complete the procedure. 

With the VCR 2 pf the present embodiment, the forgoing 
procedure is performed to record the television broadcast 
signal in the broadcast signal recording region of the mag- 
netic tape 4 and to write the title information presence flag 
and the recording data to the VASS data recording section in 
the auxiliary data recording region, for the program for 
which the XDS signal contains the title information. For the 
program for which the XDS signal contains no title 
information, the television broadcast signal is recorded in 
the broadcast signal recording region of the tape 4, and the 
recording data only is written to the VASS data recording 
section of the auxiliary data recording region. 

FIG. U shows the recording list display procedure to be 
performed by the control circuit 42 of the present embodi- 
50 ment. Incidentally, the key input imit 25 and the remote 
control transmitter 27 of the present embodiment have a list 
display key (not shown) for use in displaying the recording 
list of FIG. 9. 

As illustrated, an inquiry is made first in step S51 of FIG. 

55 11 as to whether the list display key is depressed. When the 
key is depressed by the user to display the recording list on 
the screen of the TV receiver 3, an affirmative answer is 
given, whereupon the sequence proceeds to step S52. If a 
negative answer is obtained in step S51 on the other hand, 

go the inquiry step S51 is repeated. 

Step S52 inquires whether the magnetic tape 4 set in the 
VCR 2 has been rewound to the starting end. When a 
negative answer is given, step S53 follows to start a tape 
rewinding operation. Step S52 then follows again. 

65 With the magnetic tape 4 rewound to the starting end, step 
S52 is answered in the affirmative, followed by step S54 to 
start to forward the tape 4 fast. 
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An inquiry is then made in step S55 as to whether the 
VISS data is recorded in the auxiliary data recording region 
on the magnetic tape 4. If the answer is affirmative, step S56 
follows to inquire whether the title information presence flag 
is written to the tLser data area in the VASS data recording 
section of the tape 4, 

When an affirmative answer is obtained in step S56, step 
S57 follows to extract the title information from the 21th 
horizontal section of the vertical blanking period in the 
second field of the television broadcast signal reproduced 
from the broadcast signal recording region of the tape 4. At 
this time, the tape 4 is played back in the \isual manner only 
for a specified period of time. 

Subsequently in step S58, a title information display 
signal is prepared based on the extracted title infora[iatioD 
and fed to the TV receiver 3. The sequence then returns to 
step S55. As a result, the title of the program recorded on the 
tape 4 is displayed on the screen of the TV receiver 3 as 
shown in FIG. 9. For example when a program with the title 
of "soccer** is recorded, "SOCCER" is displayed in the 
column of "TITLE." 

On the other hand, if a negative answer is given in step 
S56, step 859 follows to read the recording data from the 
recording data recording area in the VASS data recording 
region on the tape 4. A recording information display signal 
is prepared with reference to the read recording data and 
output to the TV receiver 3 in step S60, whereupon the 
sequence returns to step S55. Consequently shown on the 
screen of the TV receiver 3 is the recording data as to the 
program recorded on the tape 4, e.g., the channel number, 
recording date, recording starting time and recording termi- 
nation time as shown in FIG. 9. For example, a program on 
channel 15 is recorded during the period of 7:00 p.m. to 8:00 
p.m. on November, 24th, "15," "11/24," "7:00 PM" and 
"8:00 PM" are given in the respective columns of "CH," 
"DATE," "START" and "END." 

In this way, the screen of the TV receiver successively 
shows the titles of the programs for which the title infor- 
mation is contained in the XDS signal among the programs 
recorded on the magnetic tape 4, and the recording infor- 
mation as to the programs for which no title information is 
present. 

When the titles or recording information has been dis- 
played for all the programs recorded on the tape 4, the 
inquiry of step S55 is answered in the negative, whereupon 
step S61 follows to stop forwarding the tape 4 fast to 
complete the procedure. 

The VCR 2 of the present embodiment is adapted to 
display the program titles in the recording Hst shown in FIG. 
9 in connection with the programs for which the XDS signal 
contains the title information, consequently enabling the 
user to readily recognize what a particular program is about. 

Since the magnetic tape 4 is forwarded fast for playback 
except while the control circuit 24 is in title information 
extracting operation, the title information or recording infor- 
mation relating to all the programs recorded on the tape 4 
can be read within a short period of time. This reduces the 
time required for completely displaying the recording list. 
The control circuit 24 of the present embodiment searciies 
the narrow auxiliary data recording region, so that even if 
the tape 4 is forwarded fast for playback, the presence or 
absence of the title information presence flag can be detected 
reliably. Further because the tape 4 is played back in the 
usual manner whfle the control circuit 24 is in title infor- 
mation extracting operation, the title information can be 
reliably extracted from the television broadcast signal repro- 
duced from the broadcast signal recording region. 
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The tape 4 is forwarded fast for playback first at its 
starting end. The titles of the programs or recording infor- 
mation relating thereto is therefore displayed on the screen 
of the TV receiver 3 in the program recording order. Accord- 
S ingly the recording list indicates the recording order, ensur- 
ing facilitated retrieval of the desired program to be viewed 
and recorded on the tape 4. 

The foregoing description of the embodiments is intended 
10 to illustrate the present invention and should not be con- 
slmed as limiting the invention defined in the appended 
claims or restricting the scope thereof. The device of the 
invention is not limited to the above embodiments in con- 
struction but can of course be modified variously without 
15 departing from the spirit of the invention set forth in the 
claims. 

For example according to the third embodiment, the 
screen of the TV receiver displays only the title of the 
20 program for which the title information is present among the 
programs recorded on the magnetic tape, whereas the 
recording information can also be displayed in addition to 
the liUe. 

Although the recording information or the titles of the 
^ programs recorded on the tape are successively displayed for 
each of the program according to the third embodiment, the 
device can be so designed that the recording information or 
the titles of all the programs on the tape are displayed at a 
time. 

30 

What is claimed is: 

1. A video recording device for recording on a recording 
mediimi television broadcast signals having viewing prohi- 
bition information superposed thereon for each program, the 
device comprising: 

means for receiving television broadcast signals, 
information separating means for separating the viewing 
prohibition information from the television broadcast 
signal, received, 
input means for inputting information required for unat- 
tended recording of a preselected program, 
storage means for storing the input information, and 
recording start control means for comparing viewing 
45 prohibition information input by manipulating the input 
means with the viewing prohibition information sepa- 
rated from the television broadcast signal and starting 
a recording operation when a match is found between 
the compared pieces of information, 
50 wherein the television broadcast signal contains title 
information superposed thereon for each program, and 
the information separating means is capable of sepa- 
rating the viewing prohibition information and the title 
information from the received television broadcast 
55 signal, and which comprises information checking 
means for checking the separated viewing prohibition 
information and/or title information for a change, and 
recording termination control means for terminating 
the recording operation when a change is found in the 
60 viewing prohibition information and/or title informa- 
tion separated from the television broadcast signal 
during recording after the start of the recording opera- 
tion. 

2. A video recording device for recording on a recording 
65 medium television broadcast signals having viewing prohi- 
bition information and title information superposed thereon 
for each program, the device comprising: 
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means for receiving television broadcast signals, 

information separating means for separating the viewing 
prohibition information and the title information &om 
the television broadcast signal received, 

information checking means for checking the separated ^ 
viewing prohibition information and/or title informa- 
tion for a change, and 

recording termination control means for terminating a 
recording operation when a change is found in the 
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viewing prohibition information and/or title informa- 
tion separated from the television broadcast signal 
during recording after the start of the recording opera- 
tion. 

3. A video recording device according to claim 1 wherein 
the viewing prohibition information is RATING information 
contained in an XDS signal. 
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